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ABSTRACT  
 
Sustainable living is high on the international agenda (Ginsberg & Frame, 2004; Sutton, 2004). If education is 
fundamental to global transformation towards sustainability, then schools are in strategic positions to facilitate 
this change.  Over recent years, schools in Australia have become more active in encouraging sustainability with 
the implementation of programs such as Science Education for Sustainable Living (SESL) that focus on topics 
such as energy efficiency, recycling, enhancing biodiversity, protecting species, and managing resources. This 
paper reports on a government funded Australian School Innovation in Science, Technology and Mathematics 
(ASISTM) project titled “Integrating science, technology and mathematics for understanding sustainable living” 
in which teachers, preservice teachers and other science professionals worked collaboratively to plan and enact a 
range of SESL programs for primary school students. Participants in this study included: 6 teachers, 5 preservice 
teachers, 2 university partners, 2 scientists, 4 consultants, and over 250 primary students. The findings from this 
qualitative study revealed a need for: (1) professional development for understanding SESL, (2) procedures for 
establishing and implementing SESL, and (3) strategies to devise, implement and evaluate SESL units of work. 
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INTRODUCTION 
Education is pivotal to global sustainability (Firth & Winter, 2007; UNESCO, 2005). Thus, 
schools are well positioned as key change agents for transforming education and society to 
secure sustainable futures (UNESCO, 2005).  Arguably, rapid transformation towards 
sustainable living may be facilitated if schools shift their focus towards issues of 
sustainability (Firth & Winter, 2007).  In Australia, schools have taken on more active roles 
through Science Education for Sustainable Living (SESL) with a focus on topics such as 
energy efficiency, recycling, enhancing biodiversity, protecting species, and managing 
resources (e.g., Australian Journal of Environmental Education).  
 
SESL is underpinned by understanding scientific concepts that are linked to sustainable living. 
Thus, teaching scientific concepts must be included in education for sustainable living (e.g., 
Armstrong & Grant, 2004; Buchan, 2004; Davis & Webber, 2004). Science education for 
sustainable living (SESL, see Hudson, 2006, 2007a) requires students to be “actively involved 
in creating models and processes that can be used to bridge the gap between the real world 
and the classroom” (Herremans & Reid, 2002, p. 16). Hence, SESL needs to occur through 
real-life experiences including, individual and group work, Internet investigations, and 
experimentation in order to develop or consolidate understandings about sustainable living. 
For instance, if students understand how the greenhouse effect works through first-hand 
experiences (e.g., constructing a terrarium) then they can apply these concepts for deliberating 
the effects of changing atmospheric conditions. Yet, sustainable living is “a new area of the 
curriculum with virtually no exemplification of how it might actually be taught in primary 
classrooms” (Summers, Corney, & Childs 2003, p. 327). Further, Cutter-Mackenzie & Smith 
(2003) contend that primary teachers in particular lack knowledge and skills in this area, 
functioning at a level of ecological illiteracy. Thus, while schools have embraced change 
towards including sustainability-based topics in classrooms, it is argued that the ability to 
teach these themes effectively depends on teacher knowledge and understanding of 
sustainable living and of the underlying scientific concepts (Summers & Childs, 2007). 
 
As preservice teachers will become the teachers of the future, their capacities to teach students 
about sustainable living need to be developed (Cheong, 2005). As such, preservice teacher 
education provides a strategic opportunity for ensuring that teachers entering the profession 
are ready and able to teach about sustainable living from the commencement of their careers 
(Ferreira, Ryan & Tilbury, 2007; UNESCO, 2005). However, in Australia, sustainability 
education is inadequately addressed in teacher education (Kennelly & Taylor, 2007). While it 
is acknowledged that sustainability needs to be embedded within teacher education courses, it 
is contended that more authentic, situated experiences need to be provided for preservice 
teachers to develop expertise in these areas.  
 
Over recent years in Australia, the Federal Government has funded projects that centre on 
Australian School Innovation in Science, Technology and Mathematics (ASISTM). Funding 
between $20,000 and $120,000 (to a total of $34 million) has been allocated to encourage 
innovative programs and promote world-class teaching and learning of science, technology 
and mathematics (Department of Education, Science and Training, [DEST], 2007). All 
ASISTM projects are collaborative and, as such, have included partners from high schools, 
primary schools, universities, industries, and the wider community. These projects allow pre-
service teachers to develop expertise in sustainability education through these school-based 
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contextualised experiences.  To date, innovations from ASISTM have included a range of 
science education topics that include sustainable living as their focus. These projects have 
included topics such as Environmental Science Experiences for Schools, Waste Busters and 
Wind Gusters, Healthy Sustainable Living, and The Sustainable Cities Challenge.  
 
This study investigates the planning and implementation of an ASISTM project titled 
“Integrating science, technology and mathematics for understanding sustainable living” that 
had as its focus, science for understanding sustainable living in primary schools. In this 
project, schools worked collaboratively with tertiary institutions, teacher professional 
associations, business, industry and the community together with science-related 
professionals recruited from industry and the tertiary sector. As such, the project responded to 
the research question: how can primary schools design and implement Science Education for 
Sustainable Living (SESL) programs? 
METHOD 
The “Integrating science, technology and mathematics for understanding sustainable living” 
ASISTM project included one high school, five primary schools, two universities, and 
consultants from universities and scientists in the field. Participants in the project comprised 6 
teachers (one from each participating school) as school leaders, 5 preservice teachers, 2 
university partners, 2 scientists, 4 consultants, and over 250 primary students. The preservice 
teachers were selected to act as teacher associates and were chosen on the basis of their high 
academic results and strong practicum performance. Additionally, the preservice teachers 
were required to have strengths in science, ICT, and/or mathematics. The inclusion of teacher 
associates in the project was strategic in attempting to attract future teachers into the fields of 
science and mathematics. Each teacher associate was assigned to one school and school leader 
for the period of the project (i.e., 18 months). These teacher associates had a crucial role to 
play in accessing resources and working collaboratively with the classroom teachers (school 
leaders) to devise, implement, and evaluate science units of work that focused on sustainable 
living.  
 
Data for this qualitative study was collected from multiple sources. These sources included: 
interviews, teachers and students’ work samples, project reports, and researcher’s notes 
(Hittleman & Simon, 2006). Part of the ASISTM requirements was to report on the 
achievement of milestones at key points over the life of the project. Hence, data were 
collected and collated into groups around the milestone themes and reporting requirements as 
follows: (1) professional development days on science education, sustainable living, ICT, and 
integrating subject areas; (2) meetings with project members towards establishing and 
implementing project procedures; (3) devising, implementing and evaluating science units of 
work; and, (4) highlights and challenges for devising SESL programs. Specifically, some of 
these milestones were further divided into: planning through meetings; professional 
development (PD) on current science teaching practices and sustainable living;  employing 
scientists to provide PD on sustainable living; PD on integrating mathematics and science 
education; planning original SESL units of work; implementing SESL unit of work by 
teachers and teacher associates, including developing kits, worksheets, assessment rubrics; 
and student assessment, project evaluation and reports.  
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RESULTS AND DISCUSSION 
Three key themes and sub-themes that emerged from the data will be discussed. These are: (1) 
professional development; (2) designing and implementing science units; and, (3) highlights 
and challenges of SESL.  
 
Professional development 
Over the course of the project, three full professional development (PD) days were conducted. 
The first PD day focused on science topics currently occurring in project schools and how 
these topics could be incorporated into the project. Sustainable living and science concepts 
were presented along with different teaching approaches (e.g., Fleer & Hardy, 2004), High-
Impact Teaching for Science (HITS, see Hudson, 2007b), and ways of linking science with 
mathematics and technology. Teachers and teacher associates indicated that the day assisted 
significantly in planning science units in schools.  
 
The second professional development day involved two scientists; one with outstanding 
knowledge and skills about webpage designing for sustainable living topics and the other 
from the Department of Agriculture who presented understandings of sustainability and how 
it could be achieved at community and individual levels. Both scientists demonstrated simple 
concepts about sustainability with practical applications. The agriculturalist related much of 
the material to gardening and permaculture activities with direct relevance to possible school 
projects. Mathematical links to science and sustainable living were also explored with 
guidance from the mathematics syllabus document. The aim was to have logical links and 
activities especially related to the working mathematically strand of the mathematics syllabus.  
 
The final professional development day allowed key participants from schools (i.e., teachers, 
teacher associates, and primary students) to investigate ICT programs for designing webpages 
and animation. Teachers and teacher associates articulated the value in learning about 
animation and webpage design tools. Most teacher associates had previously used the 
demonstrated software so acted as knowledgeable guides for the students and teachers.  
 
Designing and implementing science units of work 
The SESL units were designed collaboratively by teachers and teacher associates from the 
partner schools. In addition to developing their knowledge and understanding of SESL, both 
teachers and teacher associates commented that the project had given them time to think about 
what a quality unit should look like. Normally, units of work are found from other schools 
and from websites and are adapted as needed as there is inadequate time in schools to 
construct units from scratch. In this study, teachers found that the project allowed them to 
address other planning issues that can be very time consuming. For example, the planning 
meetings for the ASISTM project allowed time to discuss a list of features such as: Quality 
teaching framework, needs-based differentiation of curriculum, cultural aspects of the 
sustainability issue, authentic assessment practices that involve rich tasks and rubrics, and 
transference of learning. Even though there were pairs of teachers and teacher associates who 
excelled in the planning and implementation of SESL units, there were also challenges for 
others.  
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Highlights and challenges of SESL 
In this project, highlights were based on pedagogical development around SESL. Teachers 
commented that the kinds of professional development opportunities provided in the ASISTM 
project are rarely available to classroom practitioners. Indeed, the professional development 
days exceeded teachers’ expectations with an impetus for consideration of innovative 
pedagogic practice. Although mentoring was not specifically planned within the project, 
positive elements of mentoring were noted by teachers and teacher associates. The Project 
Coordinator wrote in a report that “Too often the chance to embed innovative practice in 
teaching is lost because of time constraints. Much teaching practice is a balance between 
aspiration and time constraints. This project has given participants the luxury of being able to 
effectively embed NSW DET [Department of Education and Training] Quality Teaching 
Dimensions and innovative practice”. Another highlight was the creation of SESL units of 
work that were implemented and evaluated in schools from lower to upper primary. For 
example, a Year 1 SESL unit focused on seeds; the different ways they are transported from 
plants, how they grow, and how they assist the environment.  Each unit comprised 8 to 10 
hands-on lessons that aimed to provide students with knowledge and understanding about 
SESL.  
 
While there were many project highlights, there were pedagogical and logistical challenges. 
In particular, organisational difficulties became evident across the five school sites. Although 
there was a common purpose for implementing the SESL project, demands from individual 
schools conflicted with project timeframes. Indeed, maintaining all original participants in the 
project was difficult and one school’s change of leadership necessitated a withdrawal from the 
project. One of the greatest challenges was administration and delays caused by late receipt of 
contract and funding. Timing of funding arrangements also altered the project timeframe. In 
addition, reporting requirements were challenging, particularly for a teaching principal, and 
Curriculum Corporation financial reports tended not to coincide with department reports, 
which required the administering school to have two sets of audit accounts. Hence, 
administrative arrangements needed to be outlined to all participants before commencing the 
project to ensure these reporting demands are met adequately.  
 
This ASISTM project encouraged innovative pedagogical approaches related to raising 
scientific, mathematical and technological literacy through sustainable living topics. SESL 
units of work were designed around NSW Department of Education and Training quality 
teaching elements and then implemented in five primary schools. There was increased access 
to resources, and enhancement of SESL knowledge and skills for teachers, teacher associates, 
and primary students. There was considerable collaboration between partner schools and 
outside partners (e.g., scientists and universities). The professional development opportunities 
and dialogue between participants had greatly raised awareness about better integrating 
learning activities about SESL. Importantly, primary students provided information about 
their interests and needs for teachers and teacher associates to collaboratively devise and 
implement SESL units, which were well received by students in schools. Teachers and teacher 
associates devised science units of work that included quality teaching elements, needs-based 
differentiation of curriculum, cultural aspects of the sustainability issue, assessment practice 
(rich tasks and rubrics), and transfer of learning. It was anticipated that the range of 
opportunities assisted in building teacher associates’ capacities for their future planning and 
implementation of SESL in their schools. There were many professional leadership 
opportunities aimed to attract and retain teaching professionals who can further promote 
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science, mathematics, technology and sustainable living in primary schools. In addition, all 
partners had access to resources such as programming documents, experts in the field, and 
webpage designs for integrating science, technology and mathematics for understanding 
sustainable living. Indeed, the expertise and input from the two scientists facilitated key 
participants knowledge and understanding about sustainable living and how to teach it.  
CONCLUSION 
Current pedagogical practices for educating primary students about sustainable living need to 
be challenged. Environmental Education must be re-examined in light of science and 
environmental education agendas (Hart, 2002). Science Education for Sustainable Living 
(SESL) implies educating people through scientific evidence toward potential solutions for 
sustaining life (e.g., see Hudson, 2006, 2007a; Summers et al., 2003). In a school context, 
SESL may require students to understand current environmental issues by investigating 
scientific concepts surrounding such issues. By understanding SESL concepts, students can 
further investigate issues and propose justifiable solutions for sustainable living.  
 
In order to address the problem of educating students about SESL, teachers require time to 
explore innovations when considering new curriculum areas such as SESL. Funding is also 
paramount for investigating new curriculum ideas and securing partners outside the school 
setting. In addition, careful selection of key participants is crucial to the effective completion 
of a project. For example, teacher associates were among the highest rating university 
students in a Bachelor of Education degree which aided the SESL unit development. Teachers 
who had a strong interest in science facilitated pedagogical practices in the primary classroom; 
hence teacher selection is also crucial for completing projects to a quality standard. Education 
aimed at developing students’ understandings of key scientific concepts around sustainable 
living issues may filter through to improve community awareness towards informed 
affirmative action. SESL can help to educate students about sustainable living at all levels of 
primary education. SESL implies scientific concepts are discussed and understood for 
considering how to organise living for a sustainable future. Indeed, the consequences of 
today’s actions will be part of these primary students’ future, hence, they need to be included 
in this education from the day they enter school.  
 
As students (and scientists) grapple with understanding and addressing environmental issues, 
teachers need to proactively facilitate students’ learning in this area in order to develop 
stronger student voices based on reputable scientific arguments (Hudson, 2007a). To illustrate, 
students’ learning about salinity in soils through their own investigations may propose 
scientific reasons for combating the problem. Therefore, teachers’ programming for student 
learning becomes a crucial platform for SESL. Primary students are in their formative stages 
of education and open to fundamental concepts about the Earth’s environment. Preservice 
teachers are also in their formative development as potential teachers for making a difference 
to students’ understandings about sustainable living. Targeting preservice primary teachers’ 
practices in planning science education for sustainable living can aim at promoting current 
thinking on enacting sustainable living. As preservice teachers will be the future of education, 
their motivation on planning science units of work for educating on sustainable living issues 
will be paramount to students and community education. Not devising such programs, with a 
world in crisis, relinquishes responsibility and neglects future generations. 
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